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4=5^2 0 0 1 -2 3 1 1 0 8 



tub. mmtiii£titcn®&&i ; fimm&.Tomz\3.±tm 
m£&z&mvT±?&—Amtti&3tn'fz> z. i£#mi 

^mf)m^.m.srf(Dm\zit±mmnmm>'7,^A^wi 
VT±m—Annb*ftn?z>&v \z vtz z. t tftmt-r 

) A©^X^y^#©SgXte^SS£&ffiU tttt 
l;U:fiB^«*&->7.5 i A£igi&U ±.ttt)\<*i> v 2 ft- 

So 

A©jg*&&, ±fEirJUX:?^#©&*§i&S£rF©ttli 

m&>±Mi& vtzm&iz\t. ±m%mmm -y*^ 

*»«U ^-f>7W>y5 1 S:*7bfc^-e±IB=^« 

>%m^s*®i!) LTJiiBzi^mm^^m-r s<t -5 tc u 

[0 0 0 1] 

tt^fi (c ± o $ n s i i fe tc^if)^ - 9 vnm t tt 
z-&nmzmf&vtznmmn<Dftnmsizwrz. 

[0 0 0 2] 

m*0&m UtggtUT. X>y>tX>y>T 



^^mUfcS»XtS*^©m«l*i^*«SJ«U«k-5 i L 

«/&*>£©««$**&£. d©^*/hS©^m?tes-2>^ 

[0 0 0 3] 

[^K^MtivttSli] ±i£©«fc-5&3gmgg 
<h x#«?fe £ ©*&*•■& t?-&T-W)7ti iH &#tf£-f 5 

tcid^ilgiUTffiffl-rs^ii^^©-?, ^fff^T 

a»u«*©«»weH:. nmm\zfnt>z>misT > 
[0004] *Rwa, Jiffise3t5©pnm^»c^«-T^t^ 

nfct>©T?feD. >X-f -y^Sr^-^tLfc^Sg-Pfe 

t) a*^©^p B ii-x^m?&©^s^Fj£»*5£m-r -s - i 
smKj*M©3fe«^g £jg«-r s ji t £ggjg <t u 

[0 0 0 5] 

mwrns^n^ \z\$&s%nmmiz£ <o ^man-s i i *> 
izmm^- ? ©«in i ^ s -Amm&i&m. i> iznmmm 

^mmz±m-^mm<Dmmmt^iiiL, &&&2*itc 
m^mi3m^m&jr<Dm\zit±ti^m^m^mm lt± 

[0 0 0 6] |f^2©^Bj«, M*aiC*UT, Jb 

n^iz\z±mmm^-*<nmm£fczmnnM->7>y L & 

£J£*tU ^-OX-f y^Srf 7Lfc^t?±IB^m 

S&^x^A $:jgi)i IT ±M—-kM^im-t -5 <k 5 \z L 

[0 0 0 7] if^3©%?g«, 8!:JtS2 Ji 
fB^m?&v'7.^A©-t;l-7.^ y i?#<DMmX\Zi>\-£i.U 

ssaT©*^ic«jtfB^ma6->x7-A^jgi!)b, ± 
tB-fe^x^ ^#©«i^B&jhir^s^:SS±#*^e»n 

5 «t -5 RjKWtft A ^jie-T Z> C i i LT 

[0 0 0 8] If*«4©^!BJ^ |f^3 \Z^T. ± 
IB^m?fiv'7 t ^A©jeii!)^, ±IB-fe;V7>^->^^©« 
^SSWT©^^H)?^^F^WJi^bfc^-&{C«. ± 
fB^W«^->7.5 i A-C^«$ tlfc«^3 tCk 0 -t;PX ^ <y 
?&&m®.TZ> Z. i ^ii bTl,^„ 

[0 0 0 9] iS*]«5©^§g^ ig^ltci5tiT, * 
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x > v > t > > Tigid £ & s 

n \~ h±ei > >^ms^ l t±i Bx#m?& £ 

COO 1 0] flr«g 6 0X9112. SJ**2Xtt5»C*^ 

M <fc 5 tC Lfc H £ £4tm <k 
[0 0 1 1] W*»7©B9!tt. M#»6Ki3^T. % 

£;£J6T*;€f, MI**-:*©g:#ffi#£±SBS:*:fflF#tB 

[0 0 12] 

i&w<Dftm%>m) w*3Hi©#9ifcJ:*i«. *-r>x 

S;&<j^«&T©l$»Ctt38«gffi£jg» Ltr^ift* 

[0013] m&m2<D&mzj:nii. ±n^mmmii 
[0014] w#3i3©«9ifcj:n«. mmt^9- 

y_j? fl£&attS .I»Jk»flE 1MB 3 -ti -^. «t 3.K UfcgT. * 
)V7^L^M.<DM.1& E J: S»WfM & ->^.^A©^^i£ T 

[0015] »*H4©»5iifcj:nK. ±s2««m»-> 

J: D-fe*X* y ^#*iit« i3 fclfcOT, S^ifi! 
irJPX*y*#©&l££^KBfr.ifcTir, jfcfsHMfc^;* 

[0 0 16] 8t*H5©3B9ifc:J:*ltf, *-f >*-f 



m*©^l^3jO)t^S45^ff«©fcft©m*Sr»AT 
[0 0 17] HMHH6<!>9B9iCJ:ni£ ±gB98tlgg;&> 

e> x mn^ © mas £ * > * 7 r s 3fcm * > * 7 @ ss 
ft.m\zfcVTmwmwr%&?iz\stc<D-e> mm, tan 

[0 0 18] 0O*.t2\ £fr*K*fr>T. :2*mUB*Z 

D\ 7 IeI?8£M< CitiD. »®««t«M 

[0 0 19] W*H7©WHfc:j:n«. 5ES£fi©S:*: 
IB A fcStJUTBWt-^ 0«^f|F«Ul* **»e>T* 

ftfl-r-Si^fCLfc©^ 7J«Dyh;Mj{ttTt)fflBlt 
- * *^fgg ©g*^ « m ts ±© £B *J SK*?* -5 d 

[0 0 2 0] 

[«w©nis©»tt] «t» ^m^mmcomm^mn 
mmz&^TWiwtz. m i ~h.s «*^bj©— mss 

*©fi'j®0, 0 2 te&*mmt&mwi->7s^2x<Dm!S.m. m 

3 «^m?te^7>^A©n > h a—^oymmyu y 
B. 0 4~B7tt^«/;te«MH®E&©!Megll3m 13 

[0 0 2 1] B2»C*3(/^T, ±K*8»m*lWB»5'X7 ! 'A 

««s^m?&->^^A (fc) it, t-vmifc 
iifiiiikiiyxfAii i^iivx 
^a i -c&2ii,tz.mt>&±mmwi&m 2 ©^iftqE:-^ 3 

fete, Jifem^t-«tDA*y5 i U 2 8£3fc« 

R:J:*S*tai;fc»U ±HWlll>ll'<DXliA 

[0 0 2 2] ±BBiR»«»S/^5rA 1 »4, 7K^*7k*« 
$&*6(Cj;»)-fe;i/^^y^{<s7tC«*&f Siifet. * 
$r*«^^ 8 Kck 0 JLffi-fe^Xi? y ^ # 7 f*3tC^«S& 

U, ^e»»c^ffl©^5:^«i^«9fc:cfcD±tH-fe;u 

7,* y 7 (Z#t*&-TS CI tJCi D «^^^*-r-5«t 

«W»*ff ■5«ifir* F Cn > h D-yTf^-5. 

[0 0 2 3] ±fB7M£i£?R 8 te, *^>5/4 3|*3©7KS- 
?&aiJ)P® ffl ©tK # > ^ 4 4 ic «t 0 ±| B-tr ^ y ^7 ft 7 
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[0024] _hfe£is#y&^ 9 \t. ma?©asss 25b 

6 »C«kCl±fE®m?S2 5 ba>S£§t£#8£S-B\ ^n$r 
*^[§IiRffl05l^32^4 5 ICi 07K»*^BII**^nfc 

9 4 3rt(C|HliR$n«). 

[0 0 2 5] JhfB*5?H&i&^ 6 te, y^y-;p^>^5 
0 <h. ia^SS 5 1a, 5 1 hRZfiMmm 51c?; 

iBAfc'J^^-T (gfeJtgfi) 5 It. CO<£M^M5 
2 <hiHftK.T<^-2>. JtfBU^*— V5 1 It, 1 

A-t7 7>5 1 d^e>«*&Snfc^tO^«»rJ:0 
^58§g5 1 b£Unj&U ^fg§§5 1 b\Z#k&2tlft* 

[0026] ±iH©it$nfc7Kiii^xtt. ±mco&m 

75 2 a 6 *U *fcJ^a)ffi7 7 >5 2 

b*^e>«D^iR»cJ:o?&aisn, *omz±M±.)\>7.$> v 
{7W7\zmm-2nz>. 

[0 0 2 7] JifBiBSbgm 2 te, ±E*8»«»->^7 i A 

^oA^Jf^icjstrrDc/Dc^&sf (m^niEse) 

2b$^LT : E-^3l:«U ^SEb^*2 0€:^ 
frS-fr -Stifle, iiESr&K.fcOAs/x'J (— ^cH 

[0 0 2 8] 0 3©&#JSe^tC*-r«fcC>»C, ±fiBDC/ 
DC^&§§2 btt. ifB^mffivT-^A 1 tAyfU 
2 8 i©rai;i;fr£E£nT*3»?> iDC/DC»S2b 

^>i-ptCdCDDC/DC^8s2 bttn> 

6>A7j3n3SifMi^si££*ia}u dc/dcb**® 

[0 0 2 9] iffBFCn>ha-7 4ttE3tC^-T^ 
Sr^TT-S. fiP-fe. ^>hD-7 4ti, £iLT, ±8B 

y-Ammmmmm) nt, /t^ru 2 8©3fcm#sg£ 



SB (SttSCfMttttftg) 1 3,!:, ^JE. ®iiit&fcbigB5 3 
a, 5 3 b£^L-TA^^n»ift->7fA 1 ©f 

je, m,mz&'3^T*:-i?^<Dm*n®iiit>*®L7£Tz> 

^E-^^©^AflF^ai^^lS«bMH7.-f y^3 2 a, 

33a cj v-) *Mm?z-&imvmmwm 1 4 1 

[0 0 3 0] _Lfen>hD— 7 4TB. ^-f>X-f7f 

stf*7-zn%:mz*>rty^v 2 s^^^-rmmm^ 

1 7dt{£^m^|itC$iJ^I$n. *fe-f >^-7l^ 
X15b, 15c^Ltt-i'3>hD-72a, D 
C/DC^mt§2 b©fgiIS^7$n-5. _k|E« 

«im*tti8T?tt, -^n#p^«tc^-rvi^p B maigiJi 8 

[0 0 3 1] £fc-kSE*-r >;W y?5CD^-7©m. — 
^F B Wffia-r?>i:a>hD-7 4*ipfeS!ib> ±fB3fe 
ffi««t*SPS?l 2 tUT©^fglC«tt). Sd5SlC^e>ft 

AJC^tB^n. «EEMffig&12c, atS£lfctigEl 

Tfettn«FCBIWd««l 2 a ICjglftgjfcfUf 7&<tB7j 
Sn, -i>9— 7i-f X 1 5 d^Lxeit>*7i 

*5DA»1 2 btCffl^J^n, -f>?-7i-l'X15 
c S^LTDC/DC^jft82 bl:«t(Sl)£lt*«M 
^n-S. &i5> C<D^£««dKiMfilff 1 2C». DC/D 

c ^t&§g 2b*e ©5tem««ta<«iifE-fe 1 9 c ± 9 * 
jc^ai^n, ms^tmi 2 e^bxx^j^nxa 

[0 0 3 2] CC«1»->XtA1TH ^mf^ffl 

[0 0 3 3] *Z.T*mmM1&-Clt. ftRlZfcCTMm 
1 2 f tfA-fy^l 2 f 

*7 % z. t. \z£ k> e»amffi®*-ft«ifc«iT 

[0 0 3 4] JifB®«S<EWPSS 134 LT©*8#glC«k 
0, iS"fV-{cJ:^)-^R?FP B 1«cD?iei!i^FtC, ^fift 
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-tr>+|- 13a lz£ r)^m^ntznw&mf}H >^-7i 

-<7.15e, KS&ffiSBl 3 b£;fl-LT0^&#-3;n. 
Sfc^m?&->7.5 i A 1 <D-t;U7.^ y 7 ©ffiftj&W 
>^-7x-f7 15c, iSgtlfflBBl 3 cSr^-UTK^- 

-5. 

[0 0 3 5] d©S«Se»Ci5^T«, ST. DC/D 

[0 0 3 6] -E I T-tlBff fti a m- -t: 2k ^-s^z^a^ 

St!. TO1»>'XtA 1 fc«fc-538Saa*if JHrT*. - 
©4§^ DC/DC^&§§2 bfrt>iiij]-2rLrc.M3t&m 

[0 0 3 7] J&LtO.fcSKLTAy^U 2 StfiffittZZ 

J -So 

[0038] ->;*^ a i \-£&m\zm*!& 

r^fgsr^o ;i©^ir;i/x^y^#7#<igigrr-5<t. 
^sme^otttg • mttiizmMu&m&Js-z-z. z.<d 
tiisb-t)ixf'v?mz*tfiffii&i)mm2*i. 

13S51IE:fev>Ttt, ±^cot-^^(cJ;«.ig®^»*&r 
[0 0 3 9] $e»^Sfc, M»^jfe->x^A i liv -te;u 

[0 0 4 0] -tfB=#fi?fc««*JiPSB 1 4 fcm~F© «fc P 
K««r*. ±BB«ffilfttil« 1 2 c, ttffttUffl 2 d 
RZ/mSSt^aigP 1 2 e ^LT^aStlfcAy^Um 



be. a«. Rifftmrnm.. tunmmzm^xmm^n 

SB 1 4 a KT Ay x 'J £S*<tt-3¥ S n, ^ A y 5 s - U ^* 

& # ±ta/\* y 7- u sa (cs-p*^t ±ta- xnm&m®w 
tt) a*fUMsn*. 

[0041] -e Ltt--? tb^tt^eB 2 c KJbtEzi&m 
x-fxi 5 f ^bTA^^ta, cni-«t0±IB^M : 

[0 0 4 2] -73- ±fB#fiti-»^ 14a T*ti-#£ttfc 
A y r- U ^SRtm y =r U tSS^f (r So'ViTfPfiE s nzt 

3icai7j^n^. d©5fem^->^-7isiss3 2«^Kx-f 

CJM 3 2 a tAy^UfiiJ^CDftgitCD^-^r 
3— K 3 2 bt*»6aD. SfcSfm*>^-7ia8S 
3 StePEIiTWy?- CJU- ) 3 3a4Ai»fiJ*6(0 
mStO^-flF^r^y-1'^-— K3 3 b^e?5:^). &*5. ± 

iBjfem, «:m^ >^ym^k 32, 33 «yN*y?u 2 8 © 
-M®uzmirx'b&\,K 

[0 0 4 3] Z.ZL-V±tmm^'i -y^3 2 a, 3 3att 

04~E7ic^r^ft : t : M^^n-2). gp-fe. S4«5sm 

5^3 2 aSr/ScmHfflX'f 3 a ©M7j i: fc Pfl t ^ 

?T^5. sfcEsttsflsmf-itfpiu, ^m«^ikr-s^ 

'fyf 3 3 a«g8i^-3XV^-5. ^ £ »C0 6 (4^S«^ 

2attBflT, ifeffiMKX-f ^^3 3 aUm£te.r>T^ 
•2>. 0 7 te3fc«:Rim«©P37j£^Brr ^> 

0, 4!cmBflgS7.-f 2 a, jte«HBH^-f y 

5^3 3 aCDSTjtfeHiftoT^?.. 
[0 0 44] ClCT'^«^lh*^<i:LTf4. /tyf'JI 

[0 0 4 5] Sfe4iC«^lt^:#tLT;«. AyfUtl 

« pJtg^ft^-h-C*^ A* y 5=- U »*3&«Bf rIIBIB 

[0 0 4 6] ^LT@1 IZ^rSt!lz:^|#2 0 \Z±IZm 
^tfty^rA 1 2 ^t^nx* 0 . Wi. 



2 0 0 1 -2 3 1 1 0 8 



A2 1I1 hAwS©^ H/X-f 72 1 a^f>^*4«6T^ 

£Btf**-r>AW:72 i b©TS5&K£, ^-ttw-f 

bVVf;/2 1 c, 2 1 c£8)BSU M-f^2 1 

c, 2 1 c***¥K«*K:3aE*l/TtotjCDS*a2 1 

:/©fc©T3D-5. 
[0 0 4 7] ±Wi^y 1 a(C«kDM7*— ^ 

2 2^*S[olgSElCffi^$tl, MSU7*-i7 2 2®T 

->-h3 0*^m$tlX*3 0. k.%m-7it->7 2 2©J1 

5, U-A 2 1 A- 
2 5t?I$tlTU5. 

[0 0 4 8] £ fc-HBiM W^2 1 c ©&#£la6_k 
6©^g5*^S:^tTT*5»3. ^-^ZL->y h2 6© 

2 611 ■Zr<Dm&&& l !BJj>falZfa\lTmm2nfe : E— 9 

3 t*p£#Jg6tT^{cMZ/^eift^r-X 2 9 

# W tcss-g- b ©T& -a . 

[0 0 4 9] ££:JtfB*#:7 U— A 2 1 ©;&&©J£mg& 

2 id, 2 i AfSi\zMWL^nttxm-yv— M.2 1 e. 2 

1 e ±»C. ±ie«S^e?&v'X^A 1 <D±.)V7.f> y 7 

6. DLhfBiBfi)gg 2 ©Ay r'J2.8 ^JR^^n^^r- 

QiM&WLZnx^Z>. SitcWiir^-: »{fl 0© 
_h#JtCJtfB**>*4 3*<, SfcHUfcmSPKJifB**/ 
— ;i^>27 5 0 7&*J£iS£ttT^-5„ &:fe5 0 ateBBE/1 

5 o btemtimmjrv&z. 

[0 0 5 0] ^bT±fB*#:fcA-2 5rtlC«±tay— 

o izmfxMnm^mx-r^mm^ 2 5 

fi£$tlT*5 9 , S5t*SBS 2 5b (Dm®. P 25a «i|£pi5Bu 
*Kl|p]WTIiBPbT^5. £fc±f5i!i®S8 2 5 b©-hfB 

xv^„ o*tUfc»a)m«±fB^^y 

— JV?>? 5 0^iBM^nfe^tB?S2 5 c^SoT^ai 
P 2 5 d*^^gBIC»tiiStl^. 

[0051] ^mmmm(Dm^m8<Dya—^y— h 
ica-^-ofcarr-s. ;*-f>*-f ^^5©^-7^ai$ 

3>hD-7 4«/MMi a&mmntivim) \z&n 
an. ^««^o«*3&*Wffisn* <* 

T7^S 1~S 4) . 
[0 0 5 2] *ffl«*i«*-Y>;*-f y^*>ttfflflM»T 

3 2a, »l^>t77-f y CSfcUffl U U— ) 33a 



-fyW>$n5 Uf77S5, S6) „ gcfc:i- 
IfRft^-fy^l 2 f . A-y5r'J®J£. nyf'Jigg, 
7.D>> h;H§g^A7jan-g) Uf-^S7~S9) t 
tblz. nyTim®&&WiW2tlZ> Uf 'y7"S 1 
0 ) * bT A y 5r U 38#fi#f9T5£M.£AT©A y T" U «n 
Tfe5«^«ftlffl 'J I/- 3 3 a*«t7$n (XryZf 

si2) , SfcA-v^u^jn-cfeii^m-cfe^ttiS-g-ir 

tt&mffl l Jl/-3 2a, ftnm U 3 3 a 7&<M^«t 
:*>tC##£*l (Xr'^S 1 3) , ^-fftjjfflmm 

4, 15). &*S. ilBX^^ys 1 1 ircfct^TA'y^ 
3 2 a**7Sft C^yT/S 1 6) , =£-?tiitlfflm 

fcttv^v^S 6fcKD. *7$nfcS§l:B7fyy 
S 1 KMS. 

[0 0 5 3] JifBT.-T^yys 4K*5^T\ fl-gWg^**:* 

mmznz Uf^7 r s 1 8~s 2 0) . ^■bT-tr;i' 
x ^ v pitumtm ^ffi«-t ©«-&-c. a* ^ 5=- u 

^$n-5 (7fy/S 2 1~S 2 3) . 

[0054] =L— j >f—WL'fex.'\v3 L i 2 itf&mizmm 
jtt&oW5i*tti Easa*mjf a n, a- ? ^ u 

3S^*^tf#an (7fy7'S 2 4, S 2 5) . -?-©^ 
Xr-y^S 1 CI?.. *fe^L— tf— mfe*^y 7- 1 2 f 
d« S M^ttftlE »C & -d T H S t « g K^fem^. 5r -y Zf 
\Z&ft-T2>. U£>rty7->J&mtf^&lsT^£z^m-&iZ 
^—^—WL'fe7,'iy^<»lQft\zmt>t>-?7.7-y7S 2 4 

[0 0 5 5] ±13^.^^ ^"S 2 1 H*5ViT-fe;U^.^^i7 
#:SS*^3£fiiWTt?*-S)«-&fi.y : ^^^yS 2 3ta 

7 r S2 6) . M-yf'JlE ;t»fiJlE rtvf'JI 

2 7, S28) , AyfUtitt^5'y>flcfiK*S 
flWSns Ur»^S2 9) . 
[0 0 5 6] /ty7-UM7S<!>4l-frlC». A*^^'J# 

S 3 0, S31) , «V»T*»«»>'X5rAS*ffl**« 

DC»S2 blCdi^an-S Uf7/S3 2~S3 
4) . 

[0 0 5 7] Xf^yS 2 9TtM^»;^#l**«Br 
3e««TT**i:WWrSn*:»ftT. *»-3«EBf«»flE« 
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ys i \z&n~rz> 0 

[0058] z<o£ : Z)iz*nffij&mz&n\t. *-f>x 

[0 0 5 9] **JS^fiST«. «»«»S/^5=-A 

ii;i/^^^^^7(D^tcJ:^^m^->^^A l 
[0 0 6 0] ±IB«S^«fl&^^AlCDei6 

±E*B»«»5/^5"A 1 Tf»*S tlfc«A*C J: 0 

[0 0 6 1] JiEj«£«»S'*5 L A 136^6 

AyfU 2 8'\C03feS«SS^r^">^"^t*^)^^^">^"^ 
IhIK3 2JtWtyrU 2 8 ^e^W^^^^^MSiiat 

[0 0 6 2] 0iJ*_fcL ®Ay^yfi]g£UiK^<k9^ 

n*>*7\Bl%& 3 2 f &^m^->*^iHiss 3 3 comjj 
[0 0 6 3] ©yx^xyJSSi^iWtStit^SttaTT 

[0 0 6 4] (SrtyrV&mftMViWz&Q. JfcAy 



7IHSS3 3SrlBi;*CltlCj;0, Iffli^fA 1 W 
SSS^tAyfU 2 8 K<fc £*:*:EBt::*i]/B 

[0 0 6 5] ©nyrUSgi^fHtKiTSb^TA 
tt. B 7 3 ^sm*.>*7l3K3 2RIM*« 

>J 2 8 UT*«S 

[0 0 6 6] ^^JC^fe. J8MSi->^fA 1 ©srfcats 

•SJc^lCLfc©"*?, yfrXCly WMKJg-CfcKS&^fc— * 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Charging equipment of the electric car which detects the remaining capacity of the above- 
mentioned rechargeable battery periodically where a main switch is turned off in the charging equipment 
of the electric car carrying the rechargeable battery used as the power source of a drive motor while 
charging with this power plant during a power plant and transit, and is characterized by starting the 
above-mentioned power plant and charging the above-mentioned rechargeable battery when the this 
detected remaining capacity is below a predetermined value. 

[Claim 2] Charging equipment of the electric car characterized by carrying the fuel cell system used as 
the power source of the above-mentioned drive motor during transit while functioning in claim 1 as a 
power plant which charges the above-mentioned rechargeable battery, starting the above-mentioned fuel 
cell system when the remaining capacity by which the above-mentioned rechargeable battery was 
detected where a main switch is turned off is below a predetermined value, and charging the above- 
mentioned rechargeable battery. 

[Claim 3] Charging equipment of the electric car which detects the temperature or the OAT of a eel 
stack object of the above-mentioned fuel cell system, and is characterized by operating this fuel cell 
system so that the above-mentioned fuel cell system may be started when the eel temperature or the 
OAT this detected is below freezing temperature, and a temperature rise required for the anti-freeze of 
the above-mentioned eel stack object may be acquired in claim 2. 

[Claim 4] Charging equipment of the electric car characterized by carrying out warming up of the eel 
stack object with the power generated by the above-mentioned fuel cell system in claim 3 when the 
condition below the freezing temperature of the above-mentioned eel stack object continues beyond 
predetermined time after starting of the above-mentioned fuel cell system. 
[Claim 5] Charging equipment of the electric car characterized by carrying the engine power plant 
which consists of a generator driven with the engine for transit, and this engine in claim 1, starting the 
above-mentioned engine power plant when the remaining capacity by which the above-mentioned 
rechargeable battery was detected where a main switch is turned off is below a predetermined value, and 
charging the above-mentioned rechargeable battery. 

[Claim 6] Charging equipment of the electric car characterized by preparing the charge turning-on-and- 
off circuit which turns on and off the current from the above-mentioned power plant to a rechargeable 
battery, and the discharge turning-on-and-off circuit which turns on and off the current from the above- 
mentioned rechargeable battery to a drive motor in claim 2 or 5, and carrying out closing motion control 
of this discharge turning-on-and-off circuit and the charge turning-on-and-off circuit according to 
operational status. 

[Claim 7] Charging equipment of the electric car characterized by asking for the maximum-permissible 
output of a drive motor based on the maximum output of a power plant, and regulating the demand 
output of a drive motor below to the above-mentioned maximum-permissible output in claim 6. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the charging equipment of the electric car carrying the 
rechargeable battery used as the power source of a drive motor while charging with a power plant and 
this power plant. 
[0002] 

[Description of the Prior Art] When it is going to constitute electric cars, such as a motor bicycle which 
carried the engine generator which consists of a generator driven with an engine and an engine as a 
power plant, the fuel cell, etc., there is constraint from viewpoints, such as storage space, and car weight 
balance, cost. For this reason, the approach of constituting the source of power from combination of the 
rechargeable battery (dc-battery) in which the charge for compensating a small fuel cell or an engine 
power plant, and a power insufficiency is possible is realistic. 
[0003] 

[The technical problem which invention makes the method of ******] Since a rechargeable battery will 
be positively used as a source of power from an engine hybrid car etc. when it constitutes the source of 
power from combination of the above power plants and rechargeable batteries, it is necessary to charge 
the vacant time amount as much as possible except during transit. However, by the conventional electric 
car, if it carries out stopping in a parking lot etc. and a main switch is turned off, the vacant time amount 
with impossible and special charge cannot be used effective in charge. 

[0004] This invention is made in view of the above-mentioned conventional trouble, and makes it the 
technical problem to provide time amount, such as parking, with the charging equipment of the electric 
car which can charge the capacity insufficiency of a rechargeable battery by constituting the automatic- 
battery-charge function to a rechargeable battery, also where a main switch is turned OFF. 
[0005] 

[Means for Solving the Problem] Where a main switch is turned off in the charging equipment of the 
electric car carrying the rechargeable battery used as the power source of a drive motor, invention of 
claim 1 detects the remaining capacity of the above-mentioned rechargeable battery periodically, while 
charging with this power plant during a power plant and transit, and when the this detected remaining 
capacity is below a predetermined value, it is characterized by starting the above-mentioned power plant 
and charging the above-mentioned rechargeable battery. 

[0006] Invention of claim 2 is characterized by carrying the fuel cell system used as the power source of 
the above-mentioned drive motor during transit, while functioning in claim 1 as a power plant which 
charges the above-mentioned rechargeable battery, starting the above-mentioned fuel cell system, when 
the remaining capacity by which the above-mentioned rechargeable battery was detected where a main 
switch is turned off is below a predetermined value, and charging the above-mentioned rechargeable 
battery. 

[0007] In claim 2, invention of claim 3 detects the temperature or the OAT of a eel stack object of the 
above-mentioned fuel cell system, when the eel temperature or the OAT this detected is below freezing 
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temperature, it starts the above-mentioned fuel cell system, and it is characterized by operating this fuel 
cell system so that a temperature rise required for the anti-freeze of the above-mentioned eel stack object 
may be acquired. 

[0008] In claim 3, after starting of the above-mentioned fuel cell system, invention of claim 4 is 
characterized by carrying out warming up of the eel stack object with the power generated by the above- 
mentioned fuel cell system, when the condition below the freezing temperature of the above-mentioned 
eel stack object continues beyond predetermined time. 

[0009] Invention of claim 5 is characterized by carrying the engine power plant which consists of a 
generator driven with the engine for transit, and this engine in claim 1, starting the above-mentioned 
engine power plant, when the remaining capacity by which the above-mentioned rechargeable battery 
was detected where a main switch is turned off is below a predetermined value, and charging the above- 
mentioned rechargeable battery. 

[0010] In claim 2 or 5, invention of claim 6 prepares the charge turning-on-and-off circuit which turns 
on and off the current from the above-mentioned power plant to a rechargeable battery, and the 
discharge turning-on-and-off circuit which turns on and off the current from the above-mentioned 
rechargeable battery to a drive motor, and is characterized by carrying out closing motion control of this 
discharge turning-on-and-off circuit and the charge turning-on-and-off circuit according to operational 
status. 

[001 1] In claim 6, invention of claim 7 asks for the maximum-permissible output of a drive motor based 
on the maximum output of a power plant, and is characterized by regulating the demand output of a 
drive motor below to the above-mentioned maximum-permissible output. 
[0012] 

[Function and Effect of the Invention] Since according to invention of claim 1 a power plant is started 
and the rechargeable battery was charged when the rechargeable battery remaining capacity periodically 
detected where a main switch is turned off was below a predetermined value, a rechargeable battery can 
be charged using the idle time at the time of un-running, a remaining capacity insufficiency can be 
compensated, and the power of the sake at the time of the sudden acceleration with much power 
consumption and climb transit can be conserved. 

[0013] Since according to invention of claim 2 the fuel cell system used as the power source of a drive 
motor was carried as the above-mentioned power plant while charging the above-mentioned 
rechargeable battery, while being able to run by this system, a power insufficiency can be compensated 
with a rechargeable battery, and performance-traverse ability can be improved. Moreover, a 
rechargeable battery can be charged using the idle time at the time of un-running, a capacity 
insufficiency can be compensated, and the power of the sake at the time of the sudden acceleration with 
much power consumption and climb transit can be conserved. 

[0014] Since according to invention of claim 3 this fuel cell system is started and it was made to carry 
out the temperature up of this eel stack object to anti-freeze temperature when the temperature or the 
OAT of a eel stack object of a fuel cell system was below freezing temperature, the life fall of the fuel 
cell system by freezing of a eel stack object is avoidable. 

[0015] Since it was made to carry out warming up of the eel stack object with the power generated by 
the above-mentioned fuel cell system when the condition below the freezing temperature of the above- 
mentioned eel stack object continued beyond predetermined time (i.e., when a temperature rise is late), 
even when an OAT falls to the very low temperature below the freezing point in a cold district etc., 
freezing of a eel stack object can prevent certainly, and, according to invention of claim 4, the life fall of 
a fuel cell system can avoid after starting of the above-mentioned fuel cell system. 
[0016] Since according to invention of claim 5 the above-mentioned engine power plant is started and 
the above-mentioned rechargeable battery was charged when the remaining capacity by which the 
rechargeable battery was detected where a main switch is turned off was below a predetermined value, a 
rechargeable battery can be charged using idle time, the lack of remaining capacity can be compensated, 
and the power of the sake at the time of the sudden acceleration with much power consumption and 
climb transit can be conserved. 
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[0017] Since according to invention of claim 6 the charge turning-on-and-off circuit which turns on and 
off the current from the above-mentioned power plant to a rechargeable battery, and the discharge 
turning-on-and-off circuit which turns on and off the current from the above-mentioned rechargeable 
battery to a drive motor are prepared and it was made to carry out closing motion control of this both 
turning-on-and-off circuit according to operational status, charge and the discharge current are certainly 
controllable. 

[0018] For example, when rechargeable battery remaining capacity is in an important point charge 
condition and rechargeable battery temperature is during transit in [ predetermined / which can be 
charged ] a temperature requirement, by closing a charge turning-on-and-off circuit, and opening a 
discharge turning-on-and-off circuit, the generation-of-electrical-energy current according [ without 
consuming the discharge current ] to a regeneration current or a power plant can be used as the charging 
current, and is efficient. 

[0019] Since according to invention of claim 7 it asks for the maximum-permissible output of a drive 
motor based on the maximum output of a power plant and the demand output of a drive motor was 
regulated below to the above-mentioned maximum-permissible output, also in the state of a full throttle, 
a drive motor can prevent not requiring the output beyond the maximum-permissible output of a power 
plant, and covering a superfluous load over a power plant, and can prevent the life fall of the whole 
system, and the power down by the overload. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained based on 
an accompanying drawing. Drawing 1 - drawing 8 are drawings for explaining 1 operation gestalt of this 
invention, and, for the side elevation carrying the fuel cell drive system by which drawing 1 contains the 
charging equipment of this operation gestalt of a motor bicycle, and drawing 2 , a fuel cell drive 
structure-of-a-system Fig. and drawing 3 are [ the explanatory view of charge/discharge keying circuit 
of operation and drawing 8 of the functional block diagram of the controller of a fuel cell system, 
drawing 4 - drawing 7 ] the flow charts for explanation of operation. 

[0021] In drawing 2 , the above-mentioned fuel cell drive system consists of a fuel cell system (FC) 1 
and a driving gear 2, and this fuel cell drive system charges a dc-battery (rechargeable battery) 28 with 
the above-mentioned power while making it run a motor bicycle 20 by supplying the power generated 
by the fuel cell system 1 to the drive motor 3 of the above-mentioned driving gear 2. And when the 
generation-of-electrical-energy capacity of the above-mentioned fuel cell equipment 1 is insufficient to 
the demand output by throttle actuation of an operator, this insufficiency is compensated by the power 
from a dc-battery 28. 

[0022] The above-mentioned fuel cell system 1 carries out circulation supply of the water into the 
above-mentioned eel stack object 7 by the water supply system 8, and generates the electrical and 
electric equipment by supplying the air further for cooling in the above-mentioned eel stack object 7 by 
the air supply system 9 while it supplies hydrogen to the eel stack object 7 by the hydrogen supply 
system 6. Moreover, 4 is a FC controller which performs various control of this fuel cell system 1 and 
which is mentioned later. 

[0023] The above-mentioned water supply system 8 supplies the water in a water tank 43 to the above- 
mentioned eel stack object 7 with the water pump 44 for cooling humidification, and it is constituted so 
that the water which passed through this may be returned in a water tank 43 through the heat exchanger 
45 of moisture time condemnation. 

[0024] The above-mentioned air supply system 9 carries out suction installation of the open air around a 
dc-battery 28 with the cooling fan 31 arranged in the below-mentioned ventilation-flue 25b, and supplies 
the this introduced air in the above-mentioned eel stack object 7. Moreover, air is made to shunt from 
above-mentioned ventilation flue 25b by Blois 46, and this is supplied in the above-mentioned eel stack 
object 7 as a dried air by which separation removal of the moisture was carried out by the heat 
exchanger 45 of moisture time condemnation. In addition, the moisture by which separation was carried 
out [ above-mentioned ] is collected in the above-mentioned water tank 43. 
[0025] The above-mentioned hydrogen supply system 6 is equipped with the methanol tank 50, the 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/21/2004 



Page 4 of 9 



reformer (reformer) 51 equipped with heater 51a, evaporator 51 b, and catalyst bed 51c, and CO 
reduction equipment 52. The above-mentioned reformer 51 heats evaporator 51b with the fuel of the 
methanol supplied from the methanol tank 50 by heater 51a, and the air supplied from burner fan 5 Id, 
makes the composite fuel of the methanol and water which were supplied to this evaporator 51b 
evaporate, and manufactures hydrogen gas. 

[0026] It is inside in the middle of the piping path which is open for free passage to the above- 
mentioned CO reduction equipment 52, and the air from air pump 52for reaction a is mixed, and it is 
cooled by the air from fan 52for cooling b, and the hydrogen gas by which manufacture was carried out 
[ above-mentioned ] is supplied to the above-mentioned eel stack object 7 after that. 
[0027] The above-mentioned driving gear 2 is constituted so that a dc-battery (rechargeable battery) 28 
may be charged with the above-mentioned power, while supplying the power supplied from the above- 
mentioned fuel cell system 1 to a motor 3 through DC/DC converter (power controller) 2b by Maine 
controller 2a for cars according to the input command from the throttle grip of the above-mentioned 
motor bicycle 20 and making it run this motor bicycle 20. When the output of the above-mentioned fuel 
cell system 1 is insufficient to a demand, it is compensated by the power of the above-mentioned dc- 
battery 28. 

[0028] As shown in the left-hand side part of drawing 3 , the above-mentioned DC/DC transducer 2b 
intervenes between the above-mentioned fuel cell system 1 and the dc-battery 28, and this DC/DC 
transducer 2b has the function which the electrical potential difference/current which the fuel cell system 
1 outputs are changed, and is changed into new electrical potential difference/current. Moreover, this 
DC/DC converter 2b detects the reference signal electrical potential difference inputted from a controller 
4, and has the function to adjust DC/DC output voltage free so that it may mention later. 
[0029] The above-mentioned FC controller 4 has the function shown in drawing 3 . Namely, the system 
power control section 1 1 to which this controller 4 mainly carries out package management of the power 
source of the various equipments for operating the above-mentioned fuel cell system 1 and a driving 
gear 2 (system power control function), The charging current control section 12 which controls the 
charge condition of a dc-battery 28 (charging current control function), The warming-up operation- 
control section 13 for preventing freezing of the eel stack object 7 (warming-up operation-control 
function), An electrical potential difference, the electrical potential difference of the fuel cell system 1 
inputted through the current detecting elements 53a and 53b, and FC output operation part 53 that sets 
up the maximum-permissible output to a motor based on a current, It has the rechargeable battery 
protection control section 14 which sets up the maximum-permissible output to a motor based on power 
resource and temperature, and opens and closes open/close switches 32a and 33a (relay). 
[0030] By the above-mentioned controller 4, also after a main switch 5 is turned off, the power for 
functional maintenance is continuously supplied from a dc-battery 28. The on-off logic of a main switch 
5 is detected by the main-switch detecting element 16 through interface 15a. At the time of off detection 
moreover, by the function as a system power control section 1 1 The controller power source 17 is 
controlled by the low-power condition, and the power source of motor controller 2a and DC/DC 
converter 2b is turned off through Interfaces 15b and 15c. In addition, it becomes the main functions that 
a timer signal is outputted from the timer time amount detecting element 18 for every fixed time amount, 
and the on-off detecting signal of a main switch 5 is outputted in the state of [ above-mentioned ] a low 
power. 

[0031] After [ off] the above-mentioned main switch 5, if fixed time amount passes, a controller 4 will 
reboot. Moreover, by the function as the above-mentioned charging current control section 12 It is 
detected by real time by the sensor which is not illustrated with the addition remaining capacity 
calculated from current addition. Rechargeable battery remaining capacity is judged from the battery 
voltage and temperature which were inputted through electrical-potential-difference detecting-element 
12c and 12d of temperature detecting elements. If this rechargeable battery remaining capacity is not a 
full charge, an activate request signal will be outputted to FC starting decision section 12a, and a starting 
on-off signal will be outputted to the fuel cell system 1 through interface 15d. Moreover, an electrical- 
potential-difference command value is outputted to DA converter 12b, and a reference voltage signal is 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



4/21/2004 



Page 5 of 9 



supplied to DC / DC converter 2b through interface 15c. In addition, the charging current from DC/DC 
converter 2b is always detected by the current sensor 19, and it is inputted into this charging current 
control section 12 through current detecting-element 12e, and the output voltage of DC/DC converter 2b 
is controlled so that a dc-battery 28 is charged by the optimal charging current. 
[0032] In the fuel cell system 1, although the noise is not generated from the generation-of-electrical- 
energy operation itself, motor sounds, such as an air pump for a reaction, a cooling pump, and a cooling 
fan, etc. occur here. Although these sounds are not worried during transit, it may sense under parking 
and in the dead of night as the noise which the fuel cell system 1 starts automatically by the automatic- 
battery-charge function. 

[0033] So, with this operation gestalt, user switch 12f is prepared in the user control panel so that a user 
can set up effective/invalid of the automatic-battery-charge function of the fuel cell system 1 according 
to a situation. Decision of the existence of an automatic-battery-charge function is enabled by detecting 
turning on and off of this user switch 12f. 

[0034] By the function as the above-mentioned warming-up operation-control section 13, at the time of 
the reboot for every fixed time amount by the timer The OAT detected by OAT sensor 13a reads 
through interface 15e and temperature detecting-element 13b. Rareness, Moreover, the temperature of 
the eel stack object 7 of the fuel cell system 1 is read through interface 15c and temperature detecting- 
element 13c. It is concerned with dc-battery remaining capacity, an activate request signal and an 
electrical-potential-difference command value signal are outputted to the ** case by which temperature 
below the freezing point was detected as an OAT or eel temperature that there is nothing, the fuel cell 
system 1 starts, and the warm-up of the fuel cell system 1 is performed. 

[0035] In this warm-up, the output from DC/DC converter 2b is first forbidden by adjustment of the 
reference voltage signal of DC/DC converter 2b. Then, thereby, while the fuel cell system 1 generates 
only power required for own operation and making fuel consumption into the minimum, the eel stack 
object 7 is warmed slowly and, as a result, freezing is prevented. 

[0036] And the warm-up of the above-mentioned fuel cell system 1 is continued until it becomes the 
temperature field which whenever [ eel stack temperature / by which detection was carried out / above- 
mentioned ] does not freeze. In this warm-up, when a temperature rise is late, a reference signal 
electrical potential difference is adjusted to a large value, prohibition of the output from DC / DC 
converter 2b is canceled, and the amount of generations of electrical energy by the fuel cell system 1 
increases. In this case, the excessive power outputted from DC/DC converter 2b is consumed at the 
heater 34 formed near the FC cooling fan 31, the warm air warmed by this heater generation of heat is 
supplied to the eel stack object 7 by the cooling fan 31, and, as a result, warming up of this eel stack 
object 7 is promoted. In addition, the approach of warming circulating water of the eel stack object 7 
with the power of the above-mentioned excess may be adopted. In this case, it will be warmed from the 
interior of a eel with circulating water. 

[0037] After the full charge of the dc-battery 28 is carried out as mentioned above and the temperature 
rise for freezing evasion is checked, an off signal is outputted from a controller 4 to the fuel cell system 
1, and self shifts to a low-power condition again after that. 

[0038] In addition, the fuel cell system 1 surely generates heat with a generation of electrical energy. In 
this case, overheating of the eel stack object 7 has serious effect on the engine performance and life of 
the fuel cell itself. For this reason, water-cooled structure is adopted as a eel stack object, and if it is air 
cooling, it has the cooling fan etc. the warm-up of the above-mentioned freezing evasion ~ if it is, in 
order to raise temperature early except for the case where the warm air by above-mentioned heater 
generation of heat is supplied, as for the above-mentioned cooling fan, considering as the configuration 
which is not rotated is desirable. 

[0039] In eel temperature, even if too low and too high, the engine performance falls, and the fuel cell 
system 1 has the temperature zone of optimum efficiency further again. Therefore, it is desirable 
although considered as the configuration which does not turn a cooling fan for the time being in order 
that a generation of electrical energy at a room temperature may also promote warming up of a eel stack 
object after starting. 
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[0040] The above-mentioned rechargeable battery protection control section 14 functions as follows. 
Based on the battery voltage read through above-mentioned electrical-potential-difference detecting- 
element 12c, 12d of temperature detecting elements, and current detecting-element 12e, temperature and 
the charging current, and the discharge current, power resource are calculated in capacity calculation 
section 14a, and the maximum-permissible output (load limitation value) to a drive motor 3 is calculated 
by the above-mentioned rechargeable battery protection control section 14 based on these power 
resource and the above-mentioned dc-battery temperature. 

[0041] And while the maximum-permissible output for which motor output count section 2c was asked 
by the above-mentioned rechargeable battery protection control section 14 and the above-mentioned FC 
output operation part 53 is inputted, the throttle opening detected by throttle sensor 2d is inputted 
through interface 15f, it is smallness, and the motor output according to the above-mentioned throttle 
opening calculates, and, thereby, this motor-control signal is outputted from the above-mentioned 
maximum-permissible output to motor controller 2a through interface 15g. 

[0042] The control signal created on the other hand based on power resource, dc-battery temperature, 
etc. which were calculated by the above-mentioned capacity calculation section 14a is outputted to the 
charge turning-on-and-off circuit 32 and the discharge turning-on-and-off circuit 33. This charge 
turning-on-and-off circuit 32 consists of open/close switch (relay) 32a and diode 32b which permits only 
the current by the side of a dc-battery, and the discharge turning-on-and-off circuit 33 consists of 
open/close switch (relay) 33a and diode 33b which permits only the current from a dc-battery. In 
addition, the above-mentioned charge and the discharge turning-on-and-off circuits 32 and 33 may be 
established in - pole side of a dc-battery 28. 

[0043] The above-mentioned open/close switches 32a and 33a are opened and closed here on the 
conditions shown in drawing 4 - drawing 7 . That is, drawing 4 is the case where both charge and 
discharge are forbidden, and both charge open/close switch 32a and discharge open/close switch 33a 
have open. Moreover, drawing 5 permits charge, discharge is the case where it forbids, charge 
open/close switch 32a is close, and discharge open/close switch 33a has open. Furthermore, drawing 6 
forbids charge, discharge is the case where a permission is granted, charge open/close switch 32a is 
open, and discharge open/close switch 33a has close. Drawing 7 is the case where both charge and 
discharge are permitted, and both discharge open/close switch 32a and charge open/close switch 33a 
have close further again. 

[0044] It is adopted that it is a full charge when dc-battery temperature is higher than a upper limit or 
lower than a lower limit as charge prohibition conditions here, or ** is adopted, and there is dc-battery 
temperature within limits which can be charged as charge authorization conditions, and there are power 
resource within limits [ predetermined ] which can be charged. 

[0045] Moreover, it is adopted that below predetermined discharge prohibition capacity value and dc- 
battery temperature have power resource higher than a upper limit, they are lower than a lower limit as 
discharge prohibition conditions, or ** is adopted, and dc-battery remaining capacity is more than 
predetermined discharge possible capacity as discharge authorization conditions, and there is dc-battery 
temperature within limits [ predetermined ] which can be discharged. 

[0046] And the above-mentioned fuel cell system 1 and the driving gear 2 are carried in the motor 
bicycle 20 shown in drawing 1 , and this motor bicycle 20 has the following outline structures. The car- 
body frame 21 is the thing of a type which connected the side pipes 21c and 21c of the left and a right 
pair to the lower limit of Maine pipe 21b prolonged in a back slanting lower part from head-tube 21a of 
the front end, extended these side pipes 21c and 21c back at an abbreviation horizontal, formed 2 Id of 
low-floor footrest areas, and extended this to the back slanting upper part further. 
[0047] A front fork 22 is supported pivotably by the above-mentioned beef fat pipe 21a free [ right-and- 
left steering ], a front wheel 23 is supported to revolve with the lower limit of this front fork 22, and the 
steering handle 24 is being fixed to upper limit. Moreover, the sheet 30 is carried above the above- 
mentioned side pipe 21c, and the perimeter of the above-mentioned front fork 22 and the right-and-left 
flank of the car-body frame 21 are surrounded with the car-body covering 25 made of resin. 
[0048] Moreover, the front end section of the motor unit 26 of a unit swing type is supported pivotably 
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by the back slanting upper part extension of the above-mentioned side pipe 21c, and the rear wheel 27 is 
supported to revolve with the back end section of this motor unit 26. This motor unit 26 combines in one 
the motor 3 which turned the axis to the cross direction and has been arranged, and the transmission case 
29 back prolonged in the car left-hand side section. 

[0049] Moreover, the casing 10 by which the dc-battery 28 grade of the eel stack object 7 of the above- 
mentioned fuel cell system 1 and the above-mentioned driving gear 2 was held on support frame 21 e 
constructed in 21d of footrest areas of right and left of the above-mentioned car-body frame 21 and 2 Id 
and 21e is carried. Moreover, the above-mentioned water tank 43 is carried in this casing 10 bottom, and 
the above-mentioned methanol tank 50 is carried in the car-body posterior part. In addition, 50a is a 
closing motion valve and 50b is a pressure regulating valve. 

[0050] And in the above-mentioned car-body covering 25, cowling duct 25b which introduces a transit 
wind towards the above-mentioned casing 10 is formed, and opening of the wind hole 25a of this 
cowling duct 25b is carried out towards the car front. Moreover, the above-mentioned cooling fan 31 is 
arranged at the above-mentioned casing 10 inlet-port section of the above-mentioned cowling duct 25b. 
Moreover, the cooling wind which came out of casing 10 is discharged outside from 25d of derivation 
openings through derivation way 25c by which the above-mentioned methanol tank 50 has been 
arranged. 

[0051] Actuation of this operation gestalt is explained in full detail based on the flow chart of drawing 
8 . If OFF of a main switch 5 is detected and automatic battery charge and an anti-freeze program start, a 
controller 4 will shift to a small power condition (low-power condition), if it stands by in the state of 
small power until a timer signal when an external signal 5, for example, a main switch, carries out ON 
detecting-signal ****** predetermined time progress is inputted, and an external signal is inputted, a 
small power condition will be canceled and the class of external signal will be judged (step SI - S4). 
[0052] When [ both ] an external signal is a main-switch-on detecting signal, while charge on-off switch 
(relay for charge) 32a and discharge on-off switch (relay for discharge) 33a are made close, a fuel cell 
system start switch is turned on (steps S5 and S6). moreover, 12f of user configuration switches, battery 
voltage, dc-battery temperature, and throttle opening input - having (step S7 - S9) - Dc-battery 
remaining capacity calculates (step S10), and when dc-battery remaining capacity is a dc-battery piece 
below a predetermined value, relay 33a for discharge is turned off (step SI 2). Moreover, when it is not a 
dc-battery piece or a full charge, either, relay 32for discharge a and relay 33a for charge are held for 
both at ON (step SI 3). A motor load limitation value (maximum-permissible output value) is calculated, 
and a motor output value is determined from this limiting value and throttle opening (step S 14 15). In 
addition, when it is judged that a dc-battery is a full charge in the above-mentioned step S 1 1 , relay 32a 
for charge is turned off (step SI 6), and a motor output value is determined immediately, without setting 
up a motor load limitation value. And when ON of a main switch 5 is continuing, it returns to step S6, 
and return and when it is turned off, it returns to step SI. 

[0053] In the above-mentioned step S4, when an external signal is a timer signal, the temperature of the 
eel stack object 7, battery voltage, and dc-battery temperature are inputted, and dc-battery remaining 
capacity is calculated (steps S18-S20). And by the case where whenever [ eel stack temperature ] is 
beyond a predetermined value, when power resource run short, 12f of user configuration switches is 
checked (steps S21-S23). 

[0054] When 12f of user configuration switches is prohibition of automatic battery charge, the amount 
of self-discharge is calculated, dc-battery remaining capacity is calculated (steps S24 and S25), and it 
returns to step SI after that. Moreover, when 12f of user configuration switches is automatic-battery- 
charge implementation, it shifts to an automatic-battery-charge step. In addition, when power resource 
are insufficient, it shifts to step S24 regardless of a user configuration switch. 

[0055] When whenever [ eel stack temperature ] is below a predetermined value in the above-mentioned 
step S21, and when the user configuration switch serves as automatic-battery-charge implementation at 
step S23, a fuel cell system start switch is turned on (step S26), whenever [ eel stack temperature ] is 
inputted into a dc-battery current, battery voltage, dc-battery temperature, and a pan (steps S27 and 
S28), and whenever [ power-resource and eel stack temperature ] is judged (step S29). 
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[0056] When power resource are insufficient, count of power resource and count of a need charging 
current value are performed (steps S30 and S31), a fuel cell system-demand output is calculated 
continuously, D/A conversion of this calculated value is carried out, and an electrical-potential- 
difference value is outputted to DC/DC converter 2b (steps S32-S34). 

[0057] A heater 34 is turned off, when whenever [ eel stack temperature ] is judged to be below a 
predetermined value at step S29, and when a heater 34 is turned on when the condition below this 
predetermined temperature is continuing beyond predetermined time, and not continuing beyond 
predetermined time (steps S35-S37). In addition, power resource are not insufficient, and when 
whenever [ eel stack temperature ] is not below predetermined temperature, processing shifts to step SI. 
[0058] Thus, according to this operation gestalt, where a main switch 5 is turned off, the remaining 
capacity of a dc-battery 28 is detected periodically. Since the fuel cell system 1 is started and the dc- 
battery 28 was charged when the detected this dc-battery remaining capacity was below a predetermined 
value The distance which can be run is extensible, while fully being able to charge a dc-battery 28 using 
the idle time at the time of un-running, such as night, being able to compensate an insufficiency and 
being able to compensate the lack of an output of the fuel cell system 1 at the time of transit. 
[0059] Moreover, with this operation gestalt, since this fuel cell system 1 is started and it was made to 
carry out the temperature up of the eel stack object 7 to anti-freeze temperature when the temperature or 
the OAT of the eel stack object 7 of the fuel cell system 1 was below freezing temperature, the life fall 
of the fuel cell system 1 by freezing of the eel stack object 7 is avoidable. 

[0060] furthermore, when the condition below the freezing temperature of the above-mentioned eel 
stack object 7 continues beyond predetermined time after starting of the above-mentioned fuel cell 
system 1 (i.e., when a rate of temperature rise is slow) Since a heater 34 is made to generate heat with 
the power generated by the above-mentioned fuel cell system 1, the warm air by this is supplied to the 
eel stack object 7 with a cooling fan 31 and it was made to carry out warming up of this Even when an 
OAT falls to the very low temperature below the freezing point in a cold district etc., freezing of the eel 
stack object 7 can be prevented certainly, and the life fall of the fuel cell system 1 can be avoided. 
[0061] Since the discharge turning-on-and-off circuit 33 which turns on and off the discharge current 
from the charge turning-on-and-off circuit 32 which turns on and off the charging current from the 
above-mentioned fuel cell system 1 to a dc-battery 28, and a dc-battery 28 to a drive motor further again 
is formed and the charging current and the discharge current were controlled according to the operation 
situation, charge and the discharge current can be certainly controlled, as it is the following. 
[0062] For example, ** dc-battery temperature is higher than a upper limit, or when lower than a lower 
limit, as shown in drawing 4 , by making open both the charge turning-on-and-off circuit 32 and the 
discharge turning-on-and-off circuit 33, both charge and discharge are forbidden and the life fall of a dc- 
battery 28 can be avoided. 

[0063] ** Dc-battery remaining capacity is below discharge prohibition capacity value, and a 
regeneration current can be used as the charging current, without consuming the discharge current by 
closing the charge turning-on-and-off circuit 32, and opening the discharge turning-on-and-off circuit 
33, as shown in drawing 5 when there is dc-battery temperature within limits [ predetermined ] which 
can be charged, and it is efficient. 

[0064] ** When a dc-battery is in a full charge condition and dc-battery temperature is in the 
predetermined range which can be discharged, the generation-of-electrical-energy force of the fuel cell 
system 1 and the auxiliary power by the dc-battery 28 can be demonstrated to the maximum extent, and 
max can be made to demonstrate the motorised force by use by opening the charge turning-on-and-off 
circuit 32, and closing the discharge turning-on-and-off circuit 33, as shown in drawing 6 . 
[0065] ** Dc-battery remaining capacity is beyond a predetermined value, when there is dc-battery 
temperature within limits [ predetermined ] which can be discharged [ charge/], it can use effectively as 
motorised auxiliary power, charging a dc-battery 28 by making open both the charge turning-on-and-off 
circuit 32 and the discharge turning-on-and-off circuit 33, as shown in drawing 7 , and the distance 
which can be run can be extended. 

[0066] Since it asks for the maximum-permissible output of a drive motor based on the maximum output 
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of the fuel cell system 1 and the demand output of a drive motor was regulated below to this maximum- 
permissible output further again, also in the state of a full throttle, a drive motor can prevent not 
requiring the output beyond the above-mentioned maximum-permissible output, and covering a 
superfluous load over the fuel cell system 1, and can prevent the life fall of the whole system. 
[0067] In addition, although DC / DC converter 2b was used for output adjustment of the fuel cell 
system 1 with the above-mentioned operation gestalt, this DC/DC converter is not indispensable in this 
invention. For example, it is also possible to order it from a controller required current value / electrical- 
potential-difference value by technique, such as serial communication, and to take out required 
current/electrical potential difference to the fuel cell system 1. 

[0068] Moreover, it is also possible to use a switching element like FET instead of the above-mentioned 
DC/DC transducer, and to control the output of a fuel cell system. 

[0069] The above-mentioned operation gestalt explains the case where a power plant is the fuel cell 
system 1 further again, and as a power plant in this invention merely The engine power plant which 
consists of a gasoline engine, a diesel power plant, a gas engine, etc. and a generator driven by these is 
also employable. When the dc-battery remaining capacity detected where a main switch 5 is turned off is 
below a predetermined value, this engine power plant is started and you may make it charge a dc- 
battery. Even when it does in this way, a dc-battery can be charged using idle time, the lack of dc-battery 
remaining capacity can be compensated, and the distance which can be run can be extended. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the side elevation carrying the fuel cell drive system containing the charging equipment 

by 1 operation gestalt of this invention of a motor bicycle. 

[Drawing 2] It is the above-mentioned fuel cell drive structure-of-a-system Fig. 

[Drawing 3] It is the functional block diagram of the controller of the above-mentioned fuel cell drive 

system. 

[Drawing 4] They are charge of the above-mentioned fuel cell drive system, and the explanatory view of 
a discharge turning-on-and-off circuit of operation. 

[Drawing 5] They are charge of the above-mentioned fuel cell drive system, and the explanatory view of 
a discharge turning-on-and-off circuit of operation. 

[Drawing 6] They are charge of the above-mentioned fuel cell drive system, and the explanatory view of 
a discharge turning-on-and-off circuit of operation. 

[Drawing 7] They are charge of the above-mentioned fuel cell drive system, and the explanatory view of 
a discharge turning-on-and-off circuit of operation. 

[Drawing 8] It is the flow chart Fig. for explanation of operation of the above-mentioned fuel cell drive 
system. 

[Description of Notations] 

1 Fuel Cell System (Power Plant) 

3 Drive Motor 

4 FC Controller 

5 Main Switch 

7 Cel Stack Object 

20 Electric Two-wheel Barrow (Electric Car) 
28 Dc-battery (Rechargeable Battery) 

32 Charge Turning-on-and-Off Circuit 

33 Discharge Turning-on-and-Off Circuit 
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[Drawing 4] 
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